Over the past year, the topic of suicide among lesbian, gay, and bisexual (LGB) youth has received increased media attention, after several recent suicides among gay youth in the United States. 1 Overall, suicide is the third leading cause of death among youth aged 15 to 24 years, 2 and LGB youth are more likely to attempt suicide compared with their heterosexual peers. This heightened risk for suicide attempts among LGB youth has been replicated across multiple sampling methodologies, including community 3, 4 and nationally representative 5, 6 surveys, and across different countries. [7] [8] [9] Research into the underlying factors that may prevent suicide attempts among LGB youth is therefore a critical area for public health.
Both ecosocial 10 and social stress 11, 12 theories have posited that the social conditions in which individuals are embedded confer risk for adverse health outcomes, suggesting that research focusing exclusively on individual-level risk factors (eg, depressive symptoms) can obscure important determinants of population health. For example, research has established that characteristics of the social environment, such as proportion of households with firearms, predict rates of completed suicide. 13 Existing studies of LGB youth have identified a number of social factors associated with mental health and suicide attempts, including family and school connectedness, 14 as well as school safety. 5 These studies have provided important insights but have used selfreported measures of the social environment, which are confounded with mental health status. 15 Measures of the social climate that do not rely on self-report are therefore needed to establish more accurate estimates of the association between environmental risk factors and suicide attempts. Previous research has documented associations between environmental measures (ie, presence of LGB campus resources) and health behaviors among LGB college students. 16, 17 With rare exception, 18 however, studies have not linked an objectively defined (ie, non-self-report) index of the social environment to suicide attempts in LGB youth.
The current study sought to examine environmental correlates of suicide attempts among LGB youth, using a large (n ϭ 31 852) population-based sample of youth. The 3 study aims were (1) to examine whether the association between the social environment and suicide attempts remains significant after controlling for well-established risk factors for suicide attempts at the individual level, including depressive symptoms, 6, 7 alcohol abuse, 19, 20 peer victimization, 4, 6 and physical abuse by an adult; 21, 22 (2) to determine whether the association between LGB status and suicide attempts differs as a function of the social environment surrounding LGB youth (ie, effect modification); and (3) to evaluate whether the social environment can explain or account for the association between LGB status and suicide attempts (ie, mediation). 23 
METHODS

Sample and Setting
Data were obtained from the Oregon Healthy Teens (OHT) study. Annual OHT surveys are administered to more than one-third of Oregon's 8th and 11th grade students attending public schools. Sexual orientation is only assessed in the survey of 11th graders. We pooled data from the years 2006 (when sexual orientation was first assessed) to 2008 (the most recent data) to increase the sample size of LGB participants. Nearly three-quarters (74.10%) of the school districts that were initially selected chose to participate in the OHT study, and 75.4% of the students in these schools participated in the OHT survey. Participating students came from 297 schools in 34 counties. The questionnaire was available in both English and Spanish. All participants were assured that the survey is anonymous and voluntary, and parents provided passive consent for their children to participate. Additional information on the OHT study can be found elsewhere. 24
Measures
Demographic variables including sex and race/ethnicity were obtained via self-report. Sexual orientation was assessed with a single item asking respondents to indicate "which of the following best describes you." 4 Four response options were given: heterosexual (straight), gay or lesbian, bisexual, and not sure. Of 33 714 respondents, 30 439 (90.3%) selfidentified as heterosexual, 301 (0.9%) self-identified as gay or lesbian, and 1112 (3.3%) self-identified as bisexual. We excluded 653 (1.9%) participants who indicated that they were "not sure" about their sexual orientation, consistent with previous studies. 4 An additional 1209 respondents did not complete the sexual orientation item. Consequently, the final sample size was 31 852.
Independent Variable
Drawing on recent research on LGB community climate, 25 we created an index of the social environment surrounding LGB youth, which was composed of 5 different items (described in more detail below): (1) proportion of same-sex couples living in the counties; (2) proportion of Democrats living in the counties; (3) proportion of schools with gay-straight alliances; (4) proportion of schools with antibullying policies specifically protecting LGB students; and (5) proportion of schools with antidiscrimination policies that included sexual orientation. Each of the 34 Oregon counties that were included in the 2006 -2008 OHT surveys received a value for these 5 items.
Data on same-sex couples were obtained from the 2000 US Census, 26 which includes a count of same-sexpartner households by county. The number of same-sex-partner households was divided by the total number of households in the county to create the proportion of same-sex couples living in each county. 27 Data on monthly voter registration statistics were obtained from the Oregon Secretary of State Election Division. 28 We calculated the average number of registered Democrats for the years between 2006 and 2008 and created a variable of the proportion of registered Democrats in each county. The number of gaystraight alliances in each school district was obtained from the Gay and Lesbian Education Network 29 ; we created a variable of the proportion of schools within each district that had a gay-straight alliance.
Data on school antidiscrimination and antibullying policies were obtained from the Oregon Department of Education. 30 Policies had to include the phrase "sexual orientation" (eg, in a list of protected class statuses) to be considered as protecting LGB youth. The OHT study does not release data on the individual schools that participated in the survey. Consequently, we created a variable of the proportion of schools within each of the Oregon school districts that had antibullying and nondiscrimination policies related to sexual orientation. Of 197 districts in Oregon, no information was available for 18 districts, which were coded as missing. To ensure that all socialenvironment variables were consistent geographically, the 3 school measures (ie, gay-straight alliances, antibullying policies, and antidiscrimination policies) were aggregated to the county level by dividing the number of schools with gay-straight alliances and protective policies by the total number of school districts in the county.
A factor analysis indicated that these 5 items loaded onto a single factor (factor loadings ranged from 0.50 to 0.85) that explained 55.67% of the variance in social climate; the items demonstrated good internal consistency (␣ ϭ 0.79). Consequently, these values were summed to create an index of the extent to which the social environment was supportive of gays and lesbians in that county. On the basis of the mean of this sum, we created a z score reflecting the deviation of the value from the mean; the z scores ranged from Ϫ10.29 to 6.24 (mean: 0.0, SD: 3.7). A value of 2.0 for the social-environment variable means that the value for that county is 2 SDs above the overall mean (ie, is more supportive of gays and lesbians). Previous research using a similar measure of LGB climate found a strong correlation (r ϭ 0.35, P Ͻ .001) with LGB adults' perceptions of how supportive their communities were, 25 providing support for the validity of our measure.
Outcome Variable
Participants were asked the number of times they attempted suicide during the past 12 months. Given the nonnormal distribution, suicide attempts were examined as a dichotomous outcome. The suicide question used in the OHT study was based on a measure from the Youth Risk Behavior Surveillance Survey, which showed excellent test-retest reliability ( ϭ 76.4). 31 
Covariates
The OHT survey included several measures of well-established predictors of suicide attempts. 31, 32 Depressive symptoms were assessed with the following question: "During the past 12 months, did you ever feel so sad or hopeless almost every day for two weeks or more in a row that you stopped doing some usual activities?" Binge drinking was assessed via a single item: "During the past 30 days, on how many days did you have 5 or more drinks of alcohol in a row, that is, within a couple of hours?" Peer victimization was assessed by asking respondents whether they had been harassed at school (or on the way to or from school) in the past 30 days. Physical abuse was assessed with the following question: "During your life, has any adult ever intentionally hit or physically hurt you?" Response items for all covariates were dichotomous.
Statistical Analysis
The analytic strategy consisted of 4 steps. First, we tested for differences in suicide attempts and risk factors between LGB and heterosexual youth using basic descriptive crosstabulations. Second, we examined whether the social environment was significantly associated with suicide attempts after adjusting for multiple individual-level risk factors for suicide attempts, using generalized estimating equations. 33 Generalized estimating equation is a method developed for handling clustered data, in which the observations within each cluster are correlated with each other. Given that OHT respondents were nested within their county of residence, we used generalized estimating equations to account for the correlations among observations from each individual within the same county. Third, we tested whether the effect of the social environment on suicide attempts varies by sexual orientation using multiplicative interaction terms in the generalized estimating equation model. Fourth, mediation was evaluated by examining a reduction in the association between LGB status and suicide attempts after adjusting for the measure of the social environment. Statistical significance was set at ␣ ϭ 0.05.
RESULTS
The sociodemographic information of the 2006 -2008 OHT sample, stratified by sexual orientation, is provided in Table 1. LGB respondents were significantly more likely to have attempted suicide in the past 12 months than heterosexuals ( Table 2 ). Nearly 20% of lesbian and gay youth, and 22% of bisexual youth, attempted suicide at least once in the previous 12 months, compared with 4% of their heterosexual peers.
LGB youth also had significantly higher levels of all 4 established risk factors for suicide attempts, compared with heterosexual youth.
Next, we ran multivariate generalized estimating equation models to examine the association between the social environment and suicide attempts. Because the 3-way interaction (gender ϫ LGB status ϫ social environment) was not significant (P Ͼ .05), the remaining analyses were run with the full sample. In the unadjusted model, the social environment was significantly associated with suicide attempts (odds ratio The interaction between LGB status and the social environment was not statistically significant. However, an examination of the prevalence of suicide attempts revealed that the probability of suicide attempts differs markedly as a function of the social environment (Fig 1) . Among LGB youth, (Table 3) , LGB status remained a significant predictor of suicide attempts, but the OR was reduced by 42% for lesbian and gay youth and 57% for bisexual youth.
DISCUSSION
The current study used a novel measure of the social environment that did not rely on self-report perceptions and linked this measure to suicide attempts in a population-based sample of youth. Results indicated that living in environments that are less supportive of gays and lesbians is associated with greater suicide attempts among LGB youth. Previous studies have documented several factors that increase the risk for suicide attempts among LGB youth, including depression, 7 peer victimization, 4 hazardous alcohol use, 6 and physical abuse by an adult. 21 Even after adjusting for these individuallevel risk factors, the social environment was associated with suicide attempts in this sample.
There also was a reduction in the association between sexual orientation and suicide attempts when the social environment and individual-level risk factors were controlled. This attenuation (42% for lesbian and gay youth and 57% for bisexual youth) was larger than that found in previous studies, which have ranged from 8% 7 to 30%. 6 Although this reduction was largely driven by the individual-level risk factors (the social environment accounted for an additional 2% reduction in the association between sexual orientation and suicide attempts), on a population level these effects can have a significant public health impact. For instance, a 5-unit increase in the social-environment measure, which is plausible given the 17-point range of this measure, would lead to a 10% reduction in suicide attempts.
It is important to note, however, that
LGB status remained a significant predictor of suicide attempts even after adjusting for individual-level and social-level risk factors. One possibility for the lack of full mediation is that the social climate variable was not an exhaustive index of the ecological environment for Oregon youth. Indeed, there are other contextual effects (eg, antigay attitudes) that were not included in the measure that may be associated with suicide attempts. Moreover, the OHT survey does not include measures of risk factors that are unique to LGB individuals, such as gayrelated stressors 34 and earlier age at disclosure, 35 which are associated with suicidality. Studies that incorporate additional measures of the social context and gay-specific risk factors are needed to further test mediational hypotheses.
Future research also is needed to identify mechanisms linking aspects of harmful social environments to suicide attempts among LGB youth. One potential pathway is through increased exposure to status-based stressors, a well-documented risk factor for poor mental health in LGB populations. 11 For example, LGB adults living in states in which they are denied legal protection report multiple stressors, including negative media portrayals, antigay graffiti, comments, and jokes, and a lost sense of safety. 36 Stress contributes to the development of psychopathology, 37, 38 which in turn increases the risk of suicide attempts. Recent research also has suggested that the social environment may contribute to adverse mental health outcomes among LGB individuals through creating elevations in basic psychological risk factors for psychopathology, such as emotion regulation difficulties, 39 which are associated with suicidality. 40 This study has several limitations. First, the data are cross-sectional. Consequently, we cannot infer causal relationships between the social environment and suicide attempts. Prospective studies that examine how the social environment influences suicide attempts are needed to establish LGB Heterosexual
FIGURE 1
Relationship between social climate and suicide attempts. In this analysis, social climate was divided at the median, with those below the median residing in a negative climate for LGB youth and those above the median residing in a positive climate.
clearer causal inferences. Second, the OHT study only assesses youth attending schools; consequently, runaway or homeless youth are not included. Because LGB individuals are overrepresented among homeless youth, 41 the OHT study may be missing a vulnerable subpopulation of LGB youth. Nevertheless, a negative social environment is likely to be a particularly robust determinant of suicide attempts among LGB homeless youth, which would have biased our results toward the null. Third, although the OHT study surveyed over one-third of youth attending public schools in Oregon, students attending private and alternative schools were not included. In addition, one-quarter of school districts declined to participate in the study. Both of these factors likely restrict the generalizability of the study's results. Future studies are therefore needed to replicate these findings using other samples of youths from diverse social contexts. Fourth, although the OHT measures have been well validated, 31, 32 some weaknesses of the measures have been noted, including single-item measures that may inflate the actual prevalence of suicide attempts. 42 These results require replication with more detailed assessments of suicide attempts.
There also were limitations to the school policy variables. The OHT study does not release data on the specific schools that participated in the survey. The variables on school policies were aggregated across the district level and are therefore less sensitive indicators than measures of individual school policies. This likely reduced our ability to detect stronger relationships between the social environment and suicide attempts. Moreover, although the school policies represent a marker of school climate, we were unable to obtain data regarding the extent to which these policies were enforced in the schools. In addition, 18 school districts did not provide information on school policies; consequently, the school climate variables for these counties were less reliable. However, when the 4 counties with missing data were removed from the analyses, the results remained unchanged. Finally, although counties are much smaller spatial units than states, they may not reflect all aspects of community climate. 43 Creating measures of ecological environments that are more proximal to LGB youth (eg, neighborhoods) will provide an opportunity to test the sensitivity of this study's results across different spatial scales, 44 an important avenue for future inquiry. Nevertheless, the fact that we were able to document an association between social climate at the county-level and suicide attempts suggests that the results should be considered conservative estimates.
The current study has several noteworthy advantages for studying relationships between environmental risk factors and suicide attempts. The large, population-based sample permitted the opportunity to separate lesbians and gays from bisexual youth in the statistical analyses. The LGB and heterosexual participants were recruited using identical sampling methods. Many previous studies 45 have recruited LGB respondents from different venues than heterosexuals, which may introduce sampling biases. 46 An additional methodological strength is our objective measure of the social environment. Previous studies have used self-report measures of the environment, such as perceived discrimination. 47 These subjective measures may capture how LGB individuals construe their experience of living in harmful social environments, but such measures are confounded with mental health status. 15 In contrast, our index of the social environment occurred outside the control of the individual and could not be caused by individual-level factors that also might affect the dependent variable, which helps to minimize endogeneity. Finally, many studies using ecological data suffer from the "ecological fallacy" when they try to extrapolate from aggregated data to individuals. 48 However, a strength of the current study was the assessment of suicide attempts on the individual level, thus linking the ecologic with the individual level and avoiding incorrect inference across levels. 49 
CONCLUSIONS
One of the central goals of Healthy People 2010 50 was the elimination of health disparities among socially disadvantaged groups. It is evident that this goal has not been fully realized with LGB populations. The current study demonstrated that characteristics of the social environment increase the risk for suicide attempts among LGB youth, over and above individuallevel risk factors. Additional research on the social determinants of mental health among LGB youth could provide a greater understanding of the etiology of sexual orientation-related disparities in suicide attempts and may ultimately facilitate the development of suicide-prevention programs that seek to reduce these disparities. The content is the sole responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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